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m^&z&ms- kn i w^mwt±o-eab*fct>-9*iif«^Bijj: ») % #itm# 

X\ Tttt (2) 

Q = Cc • Vc (2 ) 

OMMi)io 0 (l) £5$; (2) tzftAi"*fc, TfS^ (3) 
Q = Cc (Vdd-Vf ) (3) 

5:o 0 

[0 0 4 7] 

— IH 2 (b) K^rfJ:^ 5tM ^r/*v * <DfrM^ttfcir2>mffi Q 
Ot^f'Jy^#ttC, 5t (3) ^tfet^ft, iBjm^Ofi^Lvd^^^o El 
2 (b) Kj3i/*T\ t^f'JvXttfi:^ (3) "C^S UBLwdt <7)x* A 

«if mf£* -v / * v * 6 iz ma £ ti & mJ±& <fc ^Ifl * ^-r 

[0 0 4 81 

EE * 0 V izm L tz t # K (i, iSH L v0 <b K X -f '1 v X fi^ <h O^c * B 

1S6 b fc^)WHIi«JEEVh7&*eilJn$n4o Lfc^T, g^y-KNlOlE 

[0 0 4 9] 

) ti, tfi^nmjz, *mi&Mm<Dn&5£&®&<D&wffliz&if&mt}mi±vbb 

5 (b) ^#BSt^^«b, ^»^omi±^IilK<7)ift^<7)^:#:M^ou^Ti^ 
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[0 0 5 0] 

wmmx^t, m 3 n^-r £ ^ 3 , ^^3^7, tts^i&wffl 

5roi=-8, «J -fe -j htlJtftffl^T2 O^mEVwp, Vrp, Vog, Vrg£ v>-f ft & 
[0 0 5 1 ] 

MiJt(iOV) H#j0. 4 5^sec OPTOJf-f £o ^<7)^^^i3V^T(±, El 5 ( 
b ) IZTTs-t X n iz % y-KNli:fiO. 6 V comi±^3§£ L , Qfc* \ 
>* s s9 6 JiiEU^Si-So L^U CO«Srai;i3v^-c(±, aj^fflJWffliffT- 8 com 
ffi^Vdd-C&oTm^iifiJiPffl h 9 >y'x ? 9ri f *7#^t?**fca&, m^T- 1 
1 (ffi2j/-KN2) KSMfcy- KN 1 OWJEEfcfcm^jSftfc^o 
[0 0 5 2] 

I±Vrp<h|5lD«J±, •r*rt>*>*«S*JEEVddJCLT, gSt/- KN lOlEE*, Si 
If ir / f v ^ 6 O S-S Hi & *JEE t ««*JEE Vdd t * in* L tz «EEIt K #EE 

m^/$ypffl^8<7)mi±vog^«mffi ($^-e(iov) 5 /.sec 

mm; - kn 1 nm#$nrv^#j±mi±^m^y- kn2 ^^Ltas^T 1 

[0 0 5 3] 

(D 'J-byMSPI 

U 3 <0 0 -t: y hKSK<DH^i"«t ? tc, V «fe y h 7 omffi VrpS.^ -b y h 
frJM^T-2 <£>m/±Vrg£, }giMJ± ($MtaKli0V) fc, Ztiftimo. 
4 5 sec , 4 . 5 ju sec tf> Wifc#i- & 0 -Wti, 'J-b^ tij^ffl H> V 7, 
9 1 >tfciCio"Ci^y - KN 1 comEEVcp75 ? m^mi±VddH, h 
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7 0WJEVrp7&*gMl!jWEE (0 V) &;&&<7)T\ Ml^tA'->?6^I 

> ? i ttzti. -r^^b-hw^y - kn i oiE^iiiEv 

ddtc U:i i X\ 'J «fc y 7 WtE^'O V^ibm^mSE VddU&& t , 

tff^ + ^-y 37 6 (DWM 6 a ^116 b 7&*ffi*M*J& K 0 , SMaU - KN 1 (1 

i^t $ ti tz i § tkfrti & 0 

[0 0 5 41 
[0 0 5 5] 

fit, [US^^A-^-v-hoj;^ t;«EEf§^HI5§^^Jf*Pi-^- t (a 19 > 
[14 [Zjf.-fX n t:, ^y-KN2oi^M?l 1 Vbb(i, m^fil^ 
m h 7 > ? 9t5 5 ^ >H^oT^^^ 1 0 0//sec & Y) , 

-e<7)i: ^t'iolt^ Vbb(i^ 1 . 3V<h^o7t:o 
[0 0 5 6] 

EI5 (a) H^tiot:, tH^/- KN2oJ <9 tB^T- 1 1 ^mJ±"e 
*^>tB^mSVbb(i, »^rBl(D^^v^T(i, tb^J / — KN 2 ffWfiiJ — KN 1 

MLtl^) 1 . 33Vt^^o 'J-t-y bJTO(3)^£>^-C(i. m^jy-KN2<7) 
mUVbbtiijiimiM^U j&l. 33V^«b^l. 3 1Vi:4-5o "J ~f)^ (MS. 

[0 0 5 7] 

--ft, EI 5 (b) ic^i-i^tc. »Mr H 1®Ci3v^-c(±#ii^T-3 «i«J± 

^in^-cv^o-c, - kn 1 omn vcpti^o. 6vc^^ 0 m^iMa) 

&;joV>T(i, KN 1 \zm\ . 3 V<7)#/±SEE7&W#^ti-rv^ 0 'J -b y 

II/- KN 1 omEEVcp(i&j0. 9V^^„ ^OiL -V v * 6 
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<7)S#16 a i:t!6 b t ^M^i g JC & & <D T\ KN 1 omEEVcpti 1 

[0 0 5 8] 

[0 0 5 9] 

Y 1 L fc* f , Y 1 J^Uc & , 33>ff m^-f - * >@t v ^ ^ >g$i& ( P b ( Z r 

0.45T10.55) o 3 :pzt) mmn^mm.t^K[zx ^xm&zfc&m 

J-Uyitm^it- (P (VDF/T r FE) ) & WSfr^f fc£^"C*> 
[0 0 6 0] 

[0 0 6 1 ] 

(* 2 (Dmmwm) 

2 2 t7^f><r*mEEII±lBlKfc, *IJ£PSB2 3 tWl£&±B2 4^t>^-61EM 
@S§t £fltx.Tv*& 0 ::t*, mS.^U2 2, 2 4(i, H 1 OillitMW 
L£<fc ?£WEE«te«H»x.Tv**o o^, ^HW^.^mJEH^IIIJ&fi. 2 & 
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o -C-LT, lSBO«JEfl±lHlK<?5mffi5l^«2 2 Hisv^-c, m^HEE Vdd^fb 
#JE 1 <7>ai*Kf-Si-Voutl£tt}^ L> 2&Bomffi3&£III«&<A«JEEI&£gB 

o 

[0 0 6 2] 

*n*fes^tc*5v>Ti± % 2&omi±§§£ii]i&£E^m^LT^£^ 3^m 

[0 0 6 3] 
[0 0 6 4] 

(i3oii§i) 

07 (a) , (b) l±, MOf30^ifi(Dtl±i4iK<7)»i^^t 

J±§£±M2 6 fc, «ffiH^8B2 6<7)mft*mmirZ>mmM2 5 fc, SJ±3§»2 
6^f>om^VbbO«JE1i J Srt^4p-r*fw*i)<omBE^SB2 7 t^iitt^o 
[0 0 6 5] 

ftJftlgB 2 5 (i, « 1 OHifeBS»Ci5it&0 3 liZjf.'t X n ^^aTOWBEIWWISr 
fr&^ ^-e^^o ^w©J»SP2 5(±, KJE«ftia5 2 7 ^aj^Sft&mJEVbb 
K&tT, mJEH^»2 6«r»ftXt±fflh$-fr*o *ffilfcfcl»2 7(±, 117 (b 
) \Z7jz-+t*>\z^ n&%&M2 6^<bW*$n^«ffiVbbOj^W1t*^L, « 
EVbb^lOHff5e1i (^HMff^Tti 1 . 2 5 V) WTt^tilf, tljffl]^2 5 

SB 2 6^«btB^$n4mffiVbb^*tflt«:^L, mJEEVbba ? £ 2 tf>Bf5EH (# 
llW^-Cli 1 . 3 5 V) ^±-C*tL(dTftlJ«IgB2 5 H«JEf§£SB2 6 £teih$-£ 
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;i/ <£> At t± maEf& & m & a*ES $ n & =gg o @« * t ' k «t o r e m u + & z. t 

[0 0 6 6] 

^i-)^ ^mmfm^ii, «£EH^SR26 f (W«I3P2 5 USnx.T*JE« 
OT2 7 £f£lt&C ^tcj: 19, *JE$&£fclII8&Offi;&*JE&£5£fl:3-tf £ t & K 

[0 0 6 7] 
[0 0 6 8] 

3 4<h, *lO^M^3K"ettWL^IiIK*at*^1--5*EEI&^«|53 2, 3 5<h, 
*J±^W3 3,3 6 t^-fh 2ooWffi|fc£|5|»*#^K&«LT*J&$ft 

[0 0 6 9] 

*^«^OflflH»3 1 , 34^ *JE«ftHK3 3,3 6 t<DMmi 

o 

[0 0 7 0] 
[0 0 7 1 ] 
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H2<7>*Bjt(i, mmU3 1 £$Utra3 4 fc-Cfl, frtL^tMDWEEZkfk&S 2, 

#t*& $ ti %> ^\ *mmm -e i± , 200 m j±f§£§r> 32, 3 5 ^ y - k n 

[0 0 7 2] 

^[HS§^2o^ijH@SgL, #mEEf§^HIS&<7)«|±f|^3 2, 3 5 <7)UjfpJDJ$ 

£ ^ jw tt \ f r ^ £ «t k -r & - ^ t? -? * * mm t , ft w *at & * § < -r & 

[0 0 7 3] 
[0 0 7 4] 

itz. M8 lz^1rffimz&rt2>mJ±ik%\n3 3, 3 6li, -^i* L <>lfl:tt*'£«5l 
[0 0 7 5] 

3gr*giWL^J: J ?«r«JE^|5]K4 2 «JE#§£(IJg&4 2 coffin * * -f y ^« 
T-43 imLXY- h K$»t£'<* Y=7V : J7s9 4 4 F7>v^?4 4 

€:^"eEg$ii/jnv*.y ^|5IK4 1, 4 5££fltx.T^& 0 
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[0 0 7 6] 
[0 0 7 7] 

tf v y 7 Hg& 4 1 OttJtl F7/y'XH4HMtny7^ H]g§ 4 5C 

a^$-£&i^h(±, i>7>->'xh 4 coy- h i,zm : Mmj±zi)nz-x^* v ? 

y 7s 9 4 4 >«S^-fti(i'J: Lt^U -eopjji, n v y 7 @j&4 1 
[0 0 7 8] 

4 2 L T v> & co-c, n v y ^ [U£§ 4 1 h ttitJ £ n ->* -y y- fg-5§-^n 

v y ^mi^4 5 izmhti&miz^ 74 3 £*>i«(iu mra^ni 

j&4 2HJ:oTm^mEEJ: 0 & M < #f± £ ft^«)±£/^ V 7^^7,9 4 4 or 
- McAytl^-^^-t^-Ci^o CltUCcfci'K K)±^IeIS&4 2 Otb^tim^m 
l±Vdd=t h 7 yVT, 9 4 4WLI ^fn^C J: *9 n v* -y ^[US& 

4 1 Vv 7m j t7<7)U'<)l<<Di&T$:Wm-f2>Zttf'C£2>o o£ 

o 

[0 0 7 9] 

-mi <vmm- 

yu vtm^h&o [sJUH^-f i -? »f^JO^ig|$*ff Ell&li, n ->* -y 7 
1 <!:, n V y 7®$&5 1 tB ^7 £ fth n v y 7 \t 5 6 

, 5 n->*-y *E&5 1 fc#E*R5 6, 5 7 ^f B 1i:M?ti/:/U |>7> 
y'^^ 5 8, 5 9 ^ ^Uf7>y'X^ 5 8, 5 9 <D&Y- h \Z^tifftl7 -Y y 
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ffT-5 2, 5 4 ZftLXmWz£titzW1±%;tkm5 3 , 5 5 t *«x.t^5 0 
mEH^HJSS 5 3 , 5 5(i, ^ 2 4 Ollfifl^ L^ttdi^^-t 
[0 0 8 0] 

5 6, 5 7^iMt, Kfl5 6, 5 7 Hg?«E$ ft^HUSS (H^rT) Knv'y* 
tin v y ^-g-^^m^i-A^^Uli, BS*ft 5 6C^$tit^^/U F7>y^ 

^58 cmffH^isiK5 3 T-#j±£ft£«j±£ep#ni-& 0 nj±%$Lm%5 3 

^*ffi»±«iRi«EEJ: •) *>i^7t#>, i^OJ^C o v y * ®i& 5 1 ^<btB* $ 
*i& n v y ?m-%<?> \<"<^<F>\&T*WW\1rZ> - <b7& ? -e# n «>* y ? 5 1 ^ 
<bBE«R5 7(:n-/7 Ma-^tBtJ-f - ft t R^Kj^HJ: o -C|SI« 

Oyjj* £ & d £ t^T S * o 
[0 0 8 1 ] 

»?F^iJt^olt^>@e^comii, 0 1 0 lZ7F-f£ 9 & 2*UlR5e3*L& & 
©tlii < . Se» ? 3^±i?*)o-C^ J: < , 1 $fi>oti <fc^ 0 
[0 0 8 2] 

Hl ltt, ^5O^W^^^2<7)«0i|^^^#*^*lt[l]^<7)«^^^i- 

v9^*mwrt-z>2Wi<r>m$iY- vue o, 70 £fsx_-cv^ 0 Moa«y- 

YUb 0 (±, A^«-^Inl~ In4***l-r*i$tt*&'<* h 6 3 ~ 6 

7 fc, F7>y^n3-6 7 h l^^f y ^Sf^ 6 2 ^ihLtllc 

£*i£mJE#§£IIli&6 1 t *fllx.Tv»-6 0 fcrtfU F7>yxn5, 6 7 
oy-hi^'f7ff ; f6 2t««(:ii, -f 6 3*^R$iitv>4o It 

tOlJRy- hg|5 7 0(i, 2o^XF7>y^n4, 6 5C±otIK$ii 
tzAJjiS^r I nlXti ln2£$lt&'*x 7 4 2 o<D/^ F7>y 

X^ 6 6, 6 7 i: J: o I n3XI± 1 n4£$lt&/^ ^>y 

X?75<h> /Uf7>y'X^ 7 4, 7 K:^^ 7f f 7 2 

Tll^ixf:ifffM7 U^iitv^o /:7^L, ^f 7 >y^^7 5 
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<D¥- Y t7j 2 £<£>WK(i, 4 7 3 ^Mx£ftTv>£ 0 

[0 0 8 3] 

nl~ lnA<Dm^V^)\s<D\&T*$W\ Loo, A^Mf-^Inl- I n4^£>iIK£ ft£ 
1 o <7) jg^ £ ft ff # 0 ut <h L-caj^n^t^tlSe 
[0 0 8 4] 

v > V7 9<Dn -t><D2 -D(D;*7 h7> ~s7 9 (Dfr*^LX^ti[£l£$&ty\<r)¥^W 
[0 0 8 5] 

* C 1 § * o 
[0 0 8 6] 

fcfc, ^M^O#2$#*migi^?rF PGA (Field Programmable Gate Ar 
ray) WiHLSI, o $ I) Mit^UHJS^M^nTlig^ L S I Clitl) C <h 

[0 0 8 7] 

(Dynamic Random Access Memory) 07- K|£fgt&II18§Hjgffl LtzWlZJBR-t&o 
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tltz&%t<D \f y h V J y 8 3 JkXf 7 - K"? >f > 8 4 t . # 7 - K 9 'f > 8 4 
>f y^ifT-8 2 £^LTgMS$*i*«EEI|£||]|&8 1 <b ffiti/^ 0 &*-=e'; 

est £ ft , ftfeTj ^m^«1£«j± v P p £ #y&-r * ^t- £ *l a * v * 

£6 8 1 *»3 0HJ&B3Stw^tt**ffil&^lHlKi: Ltv^ c 
[0 0 8 8] 

[0 0 8 9] 

£*>\ ^i*D R AMW ^ 'J -t JUfxo^f t / ? 8 6 mZWMmWkZ 

mm-tzwm-t Lx&mnfczm^, ^m^mmmm^F e ram.?: 

[0 0 9 0] 

3l£lIIi&&HEgi-4^£ri f i^-C*£>&o Wx.lf, !WIb7>yX^t7'J 
•y 7°7n y -f\z& -?Xffi1&2ti& S RAMW^^'J -fe;i/^\ F7>y 

(MTJ : Magnetic Tunnel Junction) fT-Ciotit^^MRAM 
(Magnetores i st i V e Random Access Memory) i^W^t iJ-b^^T^-t^t-S 
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[0 0 9 1] 

mi±vdd^$ttrnv -7 ^[ui^nis^^^mj±vddi %m&-t2>fztb<7)mm ; 7 <i 

@E§(±, <h 709 9atWHi: $ *i p ^ * ^ ^IM I S 

F E T-Xs^&mL £ v^fiM ISF7>y'XH3h SLl v^fiM I S F?>y 
^^93 h tcx^ y^-^T-9 2 £^LT}#f^£*i&m)±l§£[II]&9 1 <h , 

3#«T-<h}#il]i7-f > 9 9 b t<7)miZftmZKfzn1-^ ^;HUM I S FETt^ 

h y^-^T-9 7 £^LT}f^£ft£mE3££[I]S&9 8 t ^fit^^ 

o n *J y ^mi^tcii, ftL^v^iplMI Sf7>yXH4^ i& L £ 

v^ffinMM ISf7>y'X^9 5 <h >f 9MEt&&ZkWt btLX\t* 

[0 0 9 2] 

^W^o#«^mffHIi^^ioV^T(±, ny'7^iBi:{±, >f * gift 
<7>J^S&m»£*±tf*^i6H, ftL^v^tMI Sf7>yXH4, 9 5*1^, 
} ) - Z WWL&fflm t &gB53*Ki±i5 L § WitM ISb7>y7H3, 9 6 
t»T^ 0 £<b&C, ^H»^T-(±, Iil7r/9 9ai:lgSt^^!:iL 
iv^ipSMI S F7>yXH 3£^f£U mitil^ 4 > 9 9 b £ gMtk5£?- 1 O 
WC, illi^tnlM I S h 7 > VTs 9 ^ihlLti^o Z<D£dbZ, mtc 2> 
L # v^mJEOM I S h7>yX^^ffli^@jf&^MTCM0S (Multi Thresh 
old CMOS) £0^o 
[0 0 9 3] 

7>y'X^9 6 (nft^;HMISFET) «y-H:Mt4o f^^, Sf 
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l^wimi s Y^yvT,*? 9 6 or- Miao v^epjjn-t&o cnia^ ^ 

L^^IMI S^7>y'XH 3 <DY- Y ^]±m&^mu^ti^^\ ML£ 
i/^IMI S F7>yX? 9 3 7^-^'- K7 0'ttiC^^ n f|x 

o s =t *9 i>nmt))7)<7)MT cmo s<Dmi&zmz> ^ tfrx-^ z>o 

[0 0 9 4] 

h7>y'x? 9 3 <DY- Y tmZMlEMlkS 1 ^^S^i:iIt^o Z.<DZtiz 
X *K i§5L£^i!MI Sf7>yX?93 (pfttwUMI SFET) O^"/ 

tll.o of 0, ^Mff^KctO, WMTCMOSJ:^ EK^l^i:^ 
[0 0 9 5] 

0, «coMTCMOSJ: «9 *> SISt^WMT CMO S OttiJt £ EI £ C <h rt ? -C # 

MI S F7>v7,^t--K:, *HWO*JEI&^llIKU«tor#JE$tL^:mEE 
«:Mt**ffi;i:i:J: 0, ^OMTCMOSJ: l) & * 7 >; - * WffilftfigOffi 
^MT CMO S Ojfft^i^ C t^T^ -So 
[0 0 9 6] 

fc*3, i£m****iK«3?t-r*«», m^mm (PDC -.Personal Dig 

ital Cellular ) ^t^lltflz^Tfc (PDA : Personal Digital Assistance ) 

%t*<7)s<-A;*> vu<r>m^mmL sin, *mM%m<v^mfe%Mm%k*m 
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[0 0 9 7] 

[HI] 
[12] 

(a) , (b) t±, ^fi^tUHiUi, &&mfc**'<v*fctt»*#**''?v* 
[i3] 
[IH4] 

£ 1 <n%Mffl& <r> m ti SSTtf* <b tti^j $ ft & ft # mffi^ 5: ±** 0 m tt £ ^i" HI 
[H5] 

(a) , (b) (i, -eftCTJIIH^ *10||Jfe^3S0«JEI&^|5IK^»iWU 
[H16] 

(a) , (b) (±, *%w<vm3 <Dnm%m><Dm&%£m<Dmf&z*-r7°u 
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I : 

[EI 8] 
[09] 
[01 0] 

^ 5 <Dmmm<r>m l co«^jr^^#*f«»IlIS§cofS)t^^i-ya y * EI 

[011] 

[@1 2] 

o 

[El 1 3] 
[EI 1 4] 

f^F77 ym^co^^^-rm^iui^EiT^^o 

[El 1 5] 

<t) b# m mi t £ ^ -r m -c * & 0 



1 




2 




3 




4 




4 a, 


4 b 


6 




7 


■j -fe y h ^T- 


8 


tby^Mffl^T- 
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«' 

1 0 ;ft#^/^>? 

i i tbtJJroi 1 

1 2 mHf4fi*fc 

1 3 WfllWffi^JK^ 

. ni mwts-r 

N 2 tti^J y - K 
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[HI 3] 



Vwp 



Vog 



Vrp 



Vrg 



CD 



Vdd 



ov 



Vdd 



ov 



Vdd 



ov 



i — Vdd 



OV 
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[05] 

(a) 



1.36 i 




4.00 X 10 



t ' r 

4.05 X10 4 4.10 X10 4 



Brfflfl (sec) 



(b) 



°- 1.0 




4.00X10 



4.05X10 4.10X10" 
Nf fH5 (sec) 
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[me] 



CS1 

o 




CM 
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[H7] 



(a) 




26 

_A 



27 



ttl^Vbb 
-f > 
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as] 




CO 



4ie 



IS 

8 



CO 



ttlliE#2 0 0 3 - 
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[EI 9] 



LO 
\ 






















D 



CO 


CO 


\ 


\ 














1+1 E 






lftnfl 
itjnir 




K 





m 




m 




<\ 








D 


/ 

T— 1 
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